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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 15, 19, 23, 24, 25 and 26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Mack et al. (WO 02/052608 A2) in view of Sakai et al. (Japan 02- 

144841). 

Regarding claims 15 and 19, Mack et al. teach a vacuum chamber 300. (Fig. 3) 
A gas cluster ion beam source disposed within the vacuum chamber for forming a gas 
cluster ion beam, the gas cluster ion beam having a beam axis. (See Fig. 3 for 
example; Page 7 lines 19-26) A workpiece holder 150 for holding a workpiece. (Page 6 
lines 5-8) Mack et al. teach a low energy electron source within the vacuum chamber 
for neutralizing the space charge of the gas cluster ion beam. (Page 7 lines 30-35; 
Page 8 lines 1-5) A Faraday cup is provided for collecting gas cluster ion beam current 
for measurement to control the processing of the workpiece. (Page 8 lines 24-29; 
Abstract) 

The difference between Mack et al. and the present claims is that the vented 
Faraday cup is not discussed (Claims 15, 19, 23, 25 and 26) and the enclosure 
comprising coaxial electrically conductive ring electrodes disposed with gaps between 
the ring electrodes. (Claim 24) 
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Regarding claims 15 and 19, Sakai et al. teach utilizing a Faraday cup that has 
meshes that allow leakage of gases from the Faraday cup. (See Sakai et al. Abstract) 

Regarding claim 23, Sakai et al. teach that the vented Faraday cup is adapted to 
facilitate the escape of gas in directions lateral to the beam axis. (See Sakai et al. 
Abstract) 

Regarding claim 24, Sakai et al. teach coaxial cylindrical electrodes having 
exhaust holes making up the Faraday cup. The cylindrical electrode are views as ring 
electrodes. (See abstract) 

Regarding claim 25, Mack et al. discussed above and teach a Faraday cup 
having a strike plate for receiving a gas cluster ion beam. (See Mack et al. discussed 
above) Sakai et al. teach that the Faraday cup enclosure should be vented by making 
the enclosure of mesh to allow for escape of gas. (See Sakai et al. Abstract) 

Regarding claim 26, Sakai et al. teach that the gas escapes in a direction lateral 
to the axis of the ion beam. (See Sakai et al. Abstract) 

The motivation for utilizing the features of Sakai et al. is that it allow for 
preventing gas from filling the Faraday cup. (See Sakai et al. abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mack et al. by utilizing the features of 
Sakai et al. because it allows for preventing gas from filling the Faraday cup. 

Claims 16, 18, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mack et al. in view of Sakai et al. as applied to claims 15 and 19 
above, and further in view of Fuzishita et al. (U.S. Pat. 4,916,311). 
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The differences not yet discussed are that the particulars of the low energy 
electron source is not discussed (Claims 16, 20) and the ion beam current or the gas 
flow is not discussed (Claim 18). 

Regarding claims 16, 20, Fuzishita et al. teach a low energy electron source for 
neutralizing the space charge of an ion beam. (See Abstract) Fuzishita et al. teach in 
Fig. 5 one or more filaments 17 for emitting electrons. A filament power supply 18 for 
biasing the one or more filaments to induce low energy electron emission. An anode 
electrode 120 for accelerating the electrons away from the one or more filaments 17 
and toward a gas cluster ion beam 5 having an axis so as to have a neutralizing effect 
on the space charge of the gas cluster ion beam 5. An acceleration power supply 121 
for biasing the anode electrode 120 with respect to the one or more filaments 17. A 
deceleration electrode 122 for decelerating the accelerated electrons. Means for 
biasing 123 for biasing the deceleration electrode with respect to the one or more 
filaments. (See Fig. 5; Abstract; Column 8 lines 9-27) 

The motivation for utilizing the features of Fuzishita et al. is that it allows for 
neutralizing the ion beam. (See Abstract) 

Regarding claim 18, Mack et al. teach controlling current and such is believed to 
adjustable to meet the required current of the claims. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to utilized the features of Fuzishita et al. because it allows 
for neutralizing the ion beam. 
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Allowable Subject Matter 

Claims 1-14 are allowed. 

Claims 17 and 27 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 1-8 are allowable over the prior art of record because the prior art does 
not teach a low energy electron source for at least partially neutralizing space charge of 
a gas cluster ion beam comprising one or more filaments for emitting electrons; a 
filament power supply for biasing said one or more filaments to induce low energy 
electron emission; an anode electrode for accelerating said electrons away from the 
one or more filaments and toward a gas cluster ion beam having an axis so as to have a 
neutralizing effect on the space charge of said gas cluster ion beam; an acceleration 
power supply for biasing said anode electrode with respect to said one or more 
filaments; a deceleration electrode for decelerating said accelerated electrons; and 
wherein said one or more filaments each have a positively biased end and a negatively 
biased end and further wherein said deceleration electrode is directly connected to the 
positively biased end of said one or more filaments. 

Claims 9-14 are allowable over the prior art of record because the prior art does 
not teach are allowable over the prior art of record because the prior art of record does 
not teach the claimed vented faraday cup including a plurality of substantially coaxial 
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electrically conductive ring electrodes disposed with gaps between the ring electrodes 
wherein the plurality of electrically conductive ring electrodes are arranged and 
electrically connected in at least three groups of at least two ring electrodes, each group 
independently electrically biased so as to minimize undesired charged particle leakage 
into or out of the cup. 

Claim 17 is indicated as being allowable over the prior art of record because the 
prior art of record does not teach the claimed subject matter including the vented 
enclosure surrounding and extending in front of the strike plate and comprising a 
multiplicity of electrically conductive ring electrodes disposed with gaps between the 
ring electrodes wherein the multiplicity of electrically conductive ring electrodes are 
arranged and electrically connected in at least three groups that are independently 
electrically biased for minimizing undesired charged particle leakage into or out of the 
faraday cup and each of the at least three groups of electrically connected ring 
electrodes comprises two or more ring electrodes. 

Claim 27 is indicated as being allowable over the prior art of record because the 
prior art does not teach the claimed subject matter including wherein the vented 
enclosure comprises a plurality of substantially coaxial, electrically conductive ring 
electrodes disposed with gaps between the ring electrodes, and further wherein said 
plurality of ring electrodes are arranged and electrically connected in at least three 
groups of at least two ring electrodes, each group adapted for independent electrical 
biasing to minimize undesired charged particle leakage into or out of the cup. 
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Response to Arguments 

Applicant's arguments filed May 17, 2007 have been fully considered. 

Claim 1 has been amended to overcome the rejection based on Fuzishita et al. 

Claims 1-14 have been indicated as allowable. 

Claims 17 and 27 have been objected to. 

Claims 15, 16, 18-20, 23-26 have been rejected. 

In response to the argument that Mack et al. does not teach a vented Faraday 
cup, it is argued that newly cited reference to Sakai et al. teach a vented Faraday cup 
with openings for allowing gas to escape. (See Sakai et al. discussed above) 

This action will be made NON-FINAL based on the newly cited reference to 
Sakai et al. which teaches a vented Faraday cup. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M-TH with every Friday off.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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